Mitochondrial biogenesis and development of respiratory chain enzymes in kidney cells: role of glucocorticoids.
We have previously shown that the activity of several mitochondrial oxidative enzymes increased greatly in the medullary thick ascending limb of Henle's loop (MTAL) of developing rat kidney between 16 days after birth and the adult stage. These changes were triggered by the postnatal rise in circulating glucocorticoids. To determine whether these increases are related to a mitochondrial biogenesis we have studied the changes in mitochondrial density of MTAL cells and mitochondrial DNA content in the inner stripe of the outer medulla during the postnatal period. The activities of respiratory chain (RC) complexes II and IV, located in the inner mitochondrial membrane (IMM), were also assayed, and developmental changes in the ultrastructure of the IMM were quantified. Quantitative electron-microscopic data showed a doubling in mitochondrial density from day 16 to the adult, accompanied by twofold increase in mitochondrial DNA, as determined by slot-blot experiments. The surface density of IMM increased by 77%, and there was a concomitant large rise in the activity of both RC enzymes. A possible role of glucocorticoids on the regulation of mitochondrial biogenesis was examined in similar experiments performed in adrenalectomized rat pups. The data demonstrated that glucocorticoids are essential for the rise in RC enzymes and the development of IMM but do not regulate postnatal changes in mitochondrial density and mitochondrial DNA content. Finally, ontogenic changes in oxidative capacities of MTAL cells could be a critical factor in the development of kidney urine concentrating mechanisms in weanling rats.